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OCEAN AVENUE STORM SEWER. BROOKLYN 
Showing in background finished twin sewer 
walls and roof; and in foreground, 


and movable wooden forms for side 


finished section of invert. 
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Husky Buckets for Husky Jobs 


When it comes to excavating on a foundation job of this size, 
it takes a pretty tough bucket to stand the gruelling—and the 
buckets used were Haywards. 


a 


Trade HAYCO Mark 
For there never was a job too heavy for a husky Hayward 


Orange Peel Bucket—from digging in sand to grappling for 

Orange Peel rocks. A Hayward is built to stand the toughest job you 
ys S l . a ] 
Pc atl can put it on. And wherever there’s bound to be wear, you ll 
Electric Motor find a Hayward protected by replaceable shoes, bearings, or 
Buchets bushings. No need to send it to the shop for overhauling— 


you can keep it in first-class condition right on the job. 


Send for your copy of Catalog 43 and see what 
a Hayward Bucket can really do for you 


The Hayward Company, 50 Church Street, New York, N. Y. 


2649-Y 
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Ocean Avenue Storm Sewer 





5,000 feet of single and double 126-inch to 138-inch sewer built in wet sand in 
sheeted trench requiring heavy pumping with movable suspended pumps. 
16,000 yards of concrete delivered in carts from central mixing plant. 





The storm-water ‘sewer in Ocean avenue, direction of, the Bureau of Sewers, Borough of 
Brooklyn, is the drainage: outlet.for a large, flat Brooklyn, Arthur J. Griffin, chief engineer. 
area, the run-off from which will be delivered to The portion here described is on a tangent about 
Sheepshead bay through about 5,000 feet of this 5,000 feet long on the center line of Ocean avenue, 
sewer, which terminates in an outlet on the shore with a grade of 0.08 per cent and a depth from 
of Sheepshead bay: at’ Emmons ‘avenue. The the surface of the ground to the bottom of the 
sewer was designed by, and was built under'the invert concrete varying from about 16 feet at the 





WIDE, DEEP TRENCH DRAINED BY ELECTRICALLY DRIVEN CENTRIFUGAL PUMPS SUSPENDED FROM 
GANTRY TRAVELER ' 
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SHALLOW FLUME TO DISCHARGE WATER PUMPED FROM 
SUMPS IN TRENCH 
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inches and height of 7 feet 6 inches with a rein- 
forced flat concrete roof 19 inches thick, reinforced 
V-shape invent 1 foot 6 inches in minimum thick- 
ness, and vertical side walls 18 inches thick with- 
out reinforcement. 

At the outlet, just beyond the shore line, the 
138-inch twin sewer is supported on six short, 
longitudinal rows of wooden piles with a plat- 
form of 4-inch longitudinal planks laid on the 
10x 10-inch transverse pile caps. The shore end 
of the sewer is faced with cut-stone blocks 1 foot 
6 inches thick, and the thickness of the side walls 
is increased to 2 feet 8 inches for a length of about 
41 feet, where it joins with a section of the regu- 
lar 138-inch sewer with a shoulder that takes 
bearing against the face of a continuous line of 
10x 10-inch splined yellow pine sheet piles that 
encloses both sides and the outer end of the sewer 
and is anchored to it with 1%-inch horizontal 
bolts embedded in the wall concrete and engag- 





upper end to 12 feet at the lower end, 
where the surface of the ground is 
6 feet above datum or mean high 
tide. 

The contract for the sewer was 
awarded in April, 1918, to the New- 
man & Carey Company, for about 
$328,421.57, based on the unit prices 
for the estimated quantities, which 
included 62,200 yards of excavation, 
16,000 yards of concrete and 5,000 
feet of trench sheeting and bracing. 
The location is in sandy soil which, 
up to about mean high tide level, is 
saturated with water flowing freely 
into the excavation and thus produc- 
ing a maximum head of about 8 feet 
above the lowest part of the trench; 
notwithstanding which, the work has 
progressed to a present nearly com- 
pleted stage with no serious trouble 
from the large volume of water en- 
countered and _ satisfastorily dis- 
posed of. 

For a distance of 2,500 feet from 
the outlet the 138-inch sewer is of the 
twin type with flat roof, vertical side 
walls and V-shape invert, corre- 
sponding exactly to the 168-inch twin storm-wa- 
ter sewer in Ralph avenue, Brooklyn, illustrated 
on page 528 of Pustic Works, December 4, except 
for the somewhat reduced dimensions, which are 
21 feet 1 inch wide and 10 feet 7 inches high over 
all, with two conduits 8 feet 7 inches wide and 8 
feet high at the center. From Avenue Y about 
1,600 feet to Avenue W the 132-inch sewer is 19 
feet 3 inches wide and 10 feet 5 inches high over 
all, with two 7-foot 10-inch x 8-foot conduits sepa- 
rated by a 15-inch vertical center wall. The 
126-inch sewer about 900 feet long from Avenue 
W to Avenue Z, where it will join a prev iously 
constructed section of 120-inch sewer, is 16 féet 
10 inches wide and 10 feet 7 inches high over all, 
and has a single conduit similar to the conduit in 
the twin sewer and having a width of 13 feet 10 


STARTING SHEET PILE DRIVING AND 





SIMULTANEOUS WITH 


BRACING 
EXCAVATION 
ing rangers against the outer faces of the sheet 
piles at top and bottom of the sewer. At the 
open end of sewer the sheet piles are cut off a 
few inches below the upper surface of the invert 
and the transverse ranger at that elevation is 
anchored to the invert concrete with 1%-inch 
horizontal bolts through the invert concrete, and 
to three slightly inclined fender piles extending 
to the top of the sewer, where they are similarly 
anchored with a clearance of about 6 inches. 
TRENCH EXCAVATING AND SHEETING 

The sewer was built in open trench about 3 
feet wider than the over-all width of the sewer, 
and having a depth of from 8 to 16 feet below the 
surface of the ground. The double-track trolley 
line on Ocean avenue was operated during the 
construction of the sewer and in the summer 
months carried large numbers of passengers to 
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and from the shore. As both sewer and trolley 
lines are located concentric with the street, the 
trolley lines were shifted to one side of the broad 
street before the excavation was commenced, The 
stone pavement between the rails was first taken 
up and piled along the curb simultaneously with 
or subsequent to which the rails, spliced and con- 
nected by transverse bars, were jacked up in long 
continuous sections to an elevation above the 
surface of the pavement and shifted sideways 
to the new position. 

On each side of the main trench there was 
carefully excavated with pick and shovel a nar- 
row trench about 2 feet deep with the outer face 
vertical and carefully aligned in the plane of the 
face of the main trench. In these trenches groups 
of 2x 10-inch square edge planks 16 feet long, 
with their lower ends adzed to a knife edge, were 
assembled against the vertical sides of the 
trenches and were held in position by rangers in 
the bottoms of the trenches, braced securely 
against them. Scaffold planks laid on high tres- 
tles on the outer side of the trenches formed plat- 
forms for men driving the sheeting successively, 
a few inches at a time with a McKiernan-Terry 
air hammer simultaneously with the excavation 
of the main trench, taking care to loosen the 
ground around the bottoms of the piles and re- 
move any obstructions encountered. The driv- 
ing was facilitated by the use of a %-inch hy- 
draulic jet supplied with water from the city main 
at a pressure of about 60 pounds. 

The excavation of the main trench was done 
with a l-yard clamshell bucket operated by the 
50-foot boom of a stiff-leg derrick equipped with 
a bull wheel and a Lidgerwood hoisting engine, 
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and installed on a 4-wheel wooden platform trav- 
eling on a track of about 18 feet gauge laid in 
the center of the street in advance of the excava- 
tion. The bucket delivered directly to automo- 
bile trucks alongside, which carried the material 
to the other end of the trench and dumped it 
for backfill over the completed part of the sewer, 
and hauled surplus material to the spoil banks. 
As the excavation progressed, a second tier of 
rangers and braces was installed 5 or 6 feet be- 
low the upper tier, and the sheet piles were driven 
down to the full length penetration, the bottoms 
being from 1 to 3 feet below the bottom of the 
trench. 

No extra care was taken to drive the sheet piles 
in close contact and the ground water flowed 
freely through the cracks between adjacent piles 
and was collected in shallow, narrow trenches on 
each side of the excavation, through which it 
flowed to sumps excavated 2 or 3 feet below the 
bottom of the trench and drained by one 8-inch 
and one 10-inch Lawrence centrifugal pumps op- 
erated by electricity and suspended from a 4- 
wheel gantry spanning the trench and traveling 
on a track of about 25 feet gauge. As the exca- 
vation advanced with the progress of the work, 
new sumps were dug about 80 feet apart, the old 
sumps being filled and covered by the invert. The 
pumps were hoisted above the surface of the 
ground by tackles operated by a hand windlass 
or crab installed on the gantry and the gantry 
moved forward to the next sump, where the 
pumps were lowered to position and the opera- 
tions continued. The pumps worked day and 
night, keeping the trench free of water that other- 
wise would have been very troublesome and en- 
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SEWER WITH DRAINAGE CHANNEL EACH SIDE: EXCAVATING 
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abling the bottom to dry out and become stable 
and. firm enough to support the sewer without 
foundation piles, 

The pump delivered to short, vertical risers and 


long lengths of horizontal screwed pipe. Where’ 


the screwed pipe was not long enough to reach 
to a point where the water could be discharged 
to surface drains or existing sewers, they dis- 
charged into broad shallow wooden flumes, built 
for the purpose, and in some cases carried over 
the top of the finished sewer and extending to a 
maximum length of about 2,000 feet. 


CONCRETING 


The inverts for the full width of the two twin 
conduits were concreted on the carefully leveled 
sub-grade in sections 40 feet long, made in side 
forms spaced about 18 inches from the sheeting to 
give room for the exterior drainage channels. The 
inclined upper surface of the invert between the 
center and side walls was concreted against 
wooden lagging bearing against the under side of 
transverse ribs made like scarfboards, to conform 
to the outline of the invert and fastened securely 
at the proper elevation to the lower tier of struts 
bracing the sheeting.. After the lagging had been 
stripped and the ribs removed, the surface of the 
invert was paved, in some cases with special 
curved tile, and in others with selected bricks. 

After the invert had been paved, the vertical 
sidewalls and flat roof were built in correspond- 
ing 40-foot sections at continuous operations, 
usually requiring about 12 men for 8 hours. 
Transverse bents having horizontal bottom sills 
with their ends rounded to fit exactly against the 
curved portion of the invert were braced together 
forming supports for four lines of longitudinal 
timbers on which were wedged up sectional 
wooden ribs about 2 feet apart, covered with 
wooden lagging 10 feet long, and making three 
separate panels that were easily handled and were 
wedged up to exact position on the longitudinal 
pieces. 


Lagging was also nailed to the outer faces of 


the vertical posts in the transverse bents, and 
vertical boards nailed to horizontal strips at- 
tached to the sheet pile rangers made the forms 
for the outet surface of the side walls. Trans- 
verse vertical wooden bulkheads were provided 
with vertical core boxes in the ends of the forms 
in which the concrete was deposited after the roof 
reinforcing bars had been put in position on con- 
crete spacing blocks and securely wired at inter- 
sections. 

After the concrete was 48 hours old the outside 
vertical forms were stripped, the adjustment 
wedges under the roof slabs and under the ver- 
tical posts of the transverse bents were slacked, 
allowing the lagging for the roof slabs ‘to be 
dropped and then the vertical sides to be moved 
toward the center of the conduit, thus stripping 
the concrete and enabling the inside forms to be 
dragged: 40 feet, on the finished invert ready for 
concreting the next section. Backfilling, exca- 
vating, and sheeting all progress at the same rate 
as the concreting which governs the work and 
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provided for an average construction of about 100 
linear feet of finished sewer per week. 


CONCRETE PLANT 


An excellent quality of sand secured direct 
from the sewer trench excavation and broken 
stone delivered by barges were hauled in auto- 
mobile trucks to the central concrete mixing plant 
established at a point about midway between the 
ends of the sewer section under contract and 
there stored in heaps on the surface of the ground, 
from which it was piled up and trimmed by a 
clam-shell bucket operated by a stiff-leg derrick 
with 50-foot boom that also served elevated stor- 
age bins of 20 yards and 10 yards capacity for 
stone and sand, respectively. 

The hopper bottoms in the storage bins were 
closed by counterweighted flaps that, when un- 
latched by the attendant, delivered aggregate to 
the charging hopper below in which it was meas- 
ured. Cement bags from the adjacent storage 
house were hoisted to the mixer platform by a 
barrel elevator operated by electricity, and the 
required amount of cement was added to each 
batch and charged into the Ransome 2-yard ma- 
chine about 10 feet clear of the ground. Two- 
wheel carts with hopper-shaped steel tilting 
bodies were drawn under the mixer, two or three 
shovels of sand were thrown into them to prevent 
sticking, the carts were filled with concrete and 
drawn to the required position alongside the 
trench where they were dumped into double-gate 
wooden hoppers over the trench, from which the 
concrete was spouted to the invert and to the wall 
and roof forms. The average output was from 
80 to 100 cubic yards per day. 





Water Power in San Joaquin Valley 


The cities and towns of San Joaquin valley, 
California, are contemplating combining in a 
movement to secure power sites in the mountains 
for the development of hydro-electric energy for 
municipal use, some advancement toward this 
having been made at the meeting last month of 
the San Joaquin Valley Municipalities branch of 
the California Municipal League. 





Atlantic City’s High-Pressure Fire System 


A brief description of the high-pressure fire sys- 
tem ‘serving the beach front of Atlantic City, N. J., 
was given by the engineer and superintendent of 
the Atlantic City. Waterworks, Lincoln Van Gil- 
der, before the New England Waterworks Asso- 
ciation. Some of the more interesting points in 
this description are given below. 

The system is really one for mutual protection, 
the power for which is furnished by the hotels 
along the boardwalk. A. T. Bell, manager of the 
Hotel Chalfonte, in 1916 conceived the idea of 
combining the pumping energy of the fire pumps 
maintained by the beach-front hotels into one gen- 
eral system, the mains and hydrants to be in- 
stalled and maintained by the city. This proposi- 
tion was endorsed by the Chamber of Commerce, 
the Hotel Men’s Association and the leading prop- 
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erty holders, and was accepted by the city com- 
mission. 

Pressure for the system is furnished by the un- 
derwriters’ fire pumps of eight of the largest ho- 
tels, seven of them located on the beach front. 
These pumps all take water from the adjacent 
mains of the city distribution syscem and deliver 
direct into high-pressure mains. The maximum 
pumping capacity is about 11,000 gallons per min- 
ute at 150-pound pressure at the pumps, and the 
pumps are so widely distributed that there is very 
little friction loss. At the latest semi-official test 
a satisfactory pressure was maintained on 22 lines 
of hose discharging about 8,000 gallons per 
minute. 

The system is planned for a maximum working 
pressure of 300 pounds. Lead joints with the 
New York type of joint were selected and class G 
pipes. All line joints are poured with pure lead, 
but joints in hydrant branches were made with an 
alloy of 95 per cent lead and 5 per cent tin. These 
alloy joints when tested at 400 pounds withou 
bracing the hydrant or back-filling show no trace 
of yielding; but one 8-inch hydrant branch which 
was poured with pure lead by mistake yielded per- 
ceptibly under 400 pounds pressure, and this joint 
was immediately taken out and repoured with 
alloy. 

Because the soil along the beach front is almost 
entirely sand and because the hydrant valves had 
to be set at or below mean low tide in the ocean, 
special precautions were taken to protect valves 
and valve gears against corrosion due to salt and 
the sifting in of fine sand. All valves and hy- 
drants were trimmed and bolted with bronze, 
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valve stems were made of manganese bronze and 
gears were covered with watertight oil cases. All 
working parts of hydrants were built of bronze or 
other non-corrosive materials. 

Since it was desirable to operate the hydrants 
from the boardwalk while the beach was several 
feet lower, the hydrants were made with a long 
barrel, the maximum length being 17 feet 9 inches 
from center of branch to center of nozzle. 


A Concrete Job 


Mechanical’ 








Combination of mixing, hoisting and 

spouting units designed especially to meet 

the conditions of this job. Counter- 
weighted auxiliary chutes used. 





CONCRETING SYSTEM 

Since the concrete footings included in the 
Rodgers & Hagerty: contract occupy more than 
one-half of the area of the excavation and were to 
be constructed simultaneously with the comple- 
tion of the excavation of the footing trenches, and 
since the concrete is placed in the form of several 
complete rings with comparatively narrowannular 
spaces between them, a system of distribution of 
concrete on the surface of the pit or by means of 


Continued from page 590. 








INSTALLATION OF CONCRETE DISTRIBUTING PLANT. AGGREGATE STORAGE, MIXING PLANT AND TRUCK RAMP AT 
THE LEFT. SLIDE FOR REINFORCEMENT BARS AT THE RIGHT. 
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cableways or derricks would have involved the 
use of transporting apparatus that would greatly 
interfere with construction operations, the form 
work and the finished and unfinished portions of 
the concrete. It was also evident that there was 
no room for a mixing plant concentric with the 
work nor opportunity of access to and from it had 
it been installed there. Consequently an isolated 
mixer plant and a special system of conveying and 
distribution was necessary that would not inter- 
fere with the operations that practically covered 
all of the excavated pit. 

The problem was studied by the engineering 
department of R. E. Brooks Company, 50 Church 
street, New York, which worked out a satisfactory 
solution and design for the conveying and distri- 
bution plant eventually installed by the contrac- 
tor, with the assistance of plant engineers, F. I. 
Ginsberg, E. Gwynn and Robinson, in co-opera- 
tion with F. W. Allen, chief engineer for the con- 
tractors. This system is very simple and efficient 
and will, it is estimated, save a considerable per- 
centage of the cost that would have been involved 
by the adoption of any of the other methods under 
consideration at the time the contract was 
awarded. 

It harmonizes well with the policy of excava- 
tion which executed all of that work with im- 
proved appliances and power machinery, practi- 
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cally eliminating hand labor. It secures a better 
quality of work, more rapid execution, eliminates 
liability of delay from labor troubles and affords 
very considerable advantages by the use of the 
most efficient plant and capable workmen. 

The essential features were the selection, com- 
bination and installation of standard high-class 
plant, the value of which has been abundantly 
demonstrated in previous successful operations, 
and which were so combined and arranged as to 
give the required service with rapidity, economy 
and reliability without involving any experimen- 
tal features, elaborate arrangement or unusual 
operations requiring especially skilled attention. 

The plant is composed of units of commercial 
apparatus so co-ordinated and arranged as to be 
very flexible in operation, to be easily manipulated 
and to involve little or no waste construction. 

Part of the contractor’s regular stock equipment 
was utilized advantageously, and the remainder 
of the plant which was installed is not only 
adapted to secure the greatest rapidity, efficiency 
and economy of construction of this work but to 
be desirable as permanent equipment available for 
almost any kind of heavy concrete construction. 

On the completion of the present contract the 
plant may be transferred to some other job, or 
may be sold in the open market for a price which, 
subtracted from the purchase price, should leave 
a small difference that would represent a very 
light unit charge for handling and mixing the con- 
crete. 
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PLAN AND ELEVATION DIAGRAMS 


OF CONCRETE 


/70-o" 


MIXING, HOISTING, AND SPOUTING PLANT 
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The general system is that of mixing the con- 
crete on the site at a point entirely outside of the 
excavation and construction work, hoisting it to a 
height of about 120 feet, and then spouting it 
directly to position in the forms. The special fea- 
ture is the arrangement by which the concrete 
is conveyed from the hoisting tower to the geo- 
metric center of the construction and thence dis- 
tributed by a duplex system of pivoted chutes to 
any point within a radius of about 200 feet, all of 
the apparatus being kept at a comparatively high 
elevation with unobstructed clearance beneath it 
for the operation of the steam shovels, pumps, 
pump lines, form construction and concreting over 
every part of the area to be built, thus avoiding all 
interference, delays, or expense of removing and 
rehandling plant, equipment or materials. 

FIXED PLANT INSTALLED 

Excepting electricity for lighting, operating the 
centrifugal pumps and some minor uses which is 
purchased from a commercial company, power is 
furnished by a 250 h. p. battery of three horizon- 
tal steam boilers, although two of them, working 
to capacity, can provide for all the machinery 
now operated, with a consumption of between 5 
and 6 tons of coke per 24-hour day, most of this 
steam being used in the 8-hour day shift. Or- 
dinarily the principal requirements are for the op- 
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erations of the two hoisting engines, the pile 
driver hammer, the concrete mixer, the cement 
hoist and the concrete hoist and reserve Cameron 
pumps. 

The l-yard concrete mixer is installed about 10 
feet above the surface of the ground in the base of 
a wooden tower 35 feet high, surmounted by a 10- 
yard and a 20-yard storage bin for sand and 
broken stone. The mixer discharges directly into 
a l-yard quick-shift bucket hoisted in an Insley 
steel tower 160 feet high. The bucket automati- 
cally discharges into a hopper fixed on a sliding 
frame at any required height in the tower, from 
which the concrete is distributed through an Ins- 
ley continuous line chute suspended from a 1%- 
inch plow steel cable led from the tower to the top 
of the mast of the guy derrick installed on a 
wooden falsework tower 30 feet high in the geo- 
metric center of the building. 

From the top of the 70-foot mast the cable con- 
tinues to anchorage to a deadman located on the 


























MAST AND TOWER OF CENTRAL DERRICK SUPPORTING 
DUPLEX REVOLVING CHUTES 
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CONCRETE AND CEMENT HOISTING 
PLANT AND AGGREGATE UNLOADING DERRICK 
AND STORAGE 


TOWERS, MIXING 










site beyond the limit of the general excavation. 
The end of the cable is looped around a sheave 
that is shackled to a 2-inch turnbuckle with 2-foot 
adjustment that is connected to a wire rope loop 
engaging two horizontal timbers in the bottom of 
a pit 10 feet deep, backfilled and covered with a 
heavy load of stone. 

The central derrick is independently guyed and 
is used to support the counterweight chutes and 
auxiliary chutes in the center of the operation. 
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This derrick is rigged up with bullwheel, and 
with the use of the boom swinging engine in the 
base of the derrick structure proper, can be han- 
dled by one man without any loss of time. At the 
end of the 50-foot boom section chute there is 
suspended from the end of the boom a 50-foot ex- 
tra-heavy counterweight section chute which in 
turn supports a 50-foot standard counterweight 
chute which gives a radius of 150 feet; which 
radius is increased 60 feet by the use of additional 
chutes which give a complete working radius of 
210 feet from the center of the building. 

The entire arrangement of counterweighted 
truss and boom chutes can revolve 360 degrees 
around the center of the building and each of the 
counterweighted chutes can revolve 360 degrees 
at any point of the concentric circle it makes in 
the derrick revolution, thus fully commanding all 
portions of the area of the building. The first 
truss has a 5,000-pound concrete counterweight 


and the second one has a 1,000-pound counter-. 


weight, while the load suspended from the boom 
hook is about 20,000 pounds. The chutes have a 
slope of 1 on 3, which provides for free delivery 
of concrete at all times. 

So far the best day’s record is 470 yards with 
a total force of about 20 men, only 3 men being 
required to convey the concrete to the forms. The 
concrete is of medium consistency so that it im- 
mediately settles to a horizontal surface in the 
forms and does not require tamping or spading. 
At the end of every shift the concrete bucket 
and the line of chutes are washed out with water 
to prevent any concrete from adhering or setting 
on them, and at the commencement of every shift 
the chutes are also flushed with water to provide 
for the more easy flow of the concrete. 


(To Be Concluded) 





Scientific,,Research by Federal Government 
Threatened 


A public hearing will be held by the Senate” 


and House Conferees on H. R. Bill 11984, com- 
monly referred to as the Nolan Salary Bill, on 
January 5, 1921, at 10 a. m., in the room of the 
Committee on Library, Senate end of the Capitol 
Building. 

The U. S. Patent Office is undermanned and 
its technical employees underpaid. It is fast be- 
coming demoralized by the loss of experienced 
examiners. The Nolan Bill, as passed by the 
House, is a meritorious measure and aims to 
correct this difficulty. 

However, Section 10, added by a Senate amend- 
ment known as the Cottrell Rider and now under 
discussion, is highly objectionable and should be 
opposed. Under this rider inventions developed 
by employees of the U. S. Government, instead 
of inuring to the benefit of the public, as at pres- 
ent, would be assigned to the Federal Trade Com- 
mission and licensed to private individuals or 
corporations as the commission may see fit. That 
such assignment would be made always without 
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political or personal preferences is highly im- 
probable. ; 

_ The Cottrell Rider provides for establishing a 
fund from license fees so collected, from which the 
President would have the power, at his own dis- 
cretion, to pay money to government employees 
of his selection who have turned their inventions 
over to the commission, thus making it practically 
impossible for the President to grant fair or uni- 
form awards, and leaving government experts 
who may have made wonderful discoveries of a 
non-patentable nature, without any chance of 
reward, | 


_ The Cottrell Rider is also objectionable because 
it has the effect of commercializing government 
employees by giving them the incentive not to do 
better research work, but to produce inventions 
and improvements of a patentable nature as dis- 
tinguished from those which are of a purely 
scientific nature. But it is the latter which should 
receive the most attention of government em- 
ployees since there is little inducement for private 
investigator to engage in such unremnuerative 
research, and if government investigators are 
enticed away from it it will be almost wholly 
neglected, . 
Under the present arrangement many impor- 
tant discoveries have been turned over to the 
public as the result of government research and 
no reason is seen for making the radical changes 
contemplates by the Cottrell Rider. 





Blasting a Ditch in Gravel 


A few weeks ago we described an instance of 
opening up a water channel in wet soil by the 
use of dynamite, in which the writer stated that 
the method would not have been applicable had 
there not been an abundance of water in the soil. 
Recently a similar piece of work was performed 


* by dynamite where the soil was sand and gravel. 


The Genesee river near Dansville, N. Y., was 
found to be cutting away the highway at a point 
where the river made an oxbow bend. The engi- 
neer for the State Conservation Commission de- 
cided that a new channel should be dug across 
the bend to divert the water from the highway 
embankment and the work was placed in charge 
of Town Clerk Feeder. The distance across the 
neck was about 1,000 feet and the soil, as stated, 
was sand and gravel. A professional blaster was 
engaged to handle the work and expressed the 
opinion that it would be practically impossible 
to blast the dry soil, but agreed to try it. Bore- 
holies were placed three feet apart and made two 
feet deep and in each was placed a pound and a 
half of 50 per cent straight dynamite. Each charge 
was packed in stiff mud and the bore-holes were 
filled with the same material. This was found to 
afford sufficient resistance and, on blasting the 
holes by means of electric blasting caps, there 
resulted a clean ditch 9 feet wide and 4 feet deep. 
The explosives for the job cost $165 or at the rate 
of about 16% cents per running foot of channel. 
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Here’s To 1921! 


To all interested in public works it promises big. 

To public officials it promises material progress 
in the work of catching up with the deferred 
construction programs. ; 

To contractors it promises plenty of work, with 
falling costs and sure profits instead of rising 
costs and vanishing profits. 

To engineers it promises abundance of opportu- 
nities for planning and directing these public 
works. 

The money is in hand, labor is beginning to 
look for work, materials are available and freight 
cars for delivering them. Everything looks fa- 
vorable for the biggest year ever in public works 
construction, if only all concerned will realize 
that the time for profiteering is over and that 
moderate profits and large sales will be best for 
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themselves as well as for business generally 
from now on. 

After a year of readjustment and uncertainty 
as to the future, we can now feel confidence in 
the trend of events, if not in their ultimate goal. 

So let’s complete our plans, get our plants in 
shape, close contracts as early as possible, and 
get ready to begin, with the first sign of spring, 
to make 1921 a record breaker in the amount of 
public work done. 

It can be done if we will all come down to 
earth from the clouds above and up from the 
slough of despond below, forget the lost sanity 
of the past five years, and pull together for a 
return to safe and sane conditions, 

Let’s go! 





New Forms of Contract 


One of the developments of the past year has 
been the evolution of new features in contracting 
for public works, some of which will probably 
have a permanent influence upon the contracting 
business. With prices and wages rising to un- 
foreseeable heights, contractors were not willing 
to make unit prices on work; while with falling 
prices later, those awarding contracts were equal- 
ly averse to binding themselves to fixed unit 
prices. 

Probably the most favorable modification of 
the cost-plus plan (which seems to be the general 
form taken by practically all recent modifications 
of former contracting methods) is that which re- 
quires the contractor to present an itemized bid, 
but provides for increases or decreases based up- 
on fluctuations in cost of materials and wages 
during the continuation of the contract. It would 
seem as though both parties to the contract would 
be amply protected if itemized bids be received 
as formerly, such bids being based on definitely 
stated prices for all the materials entering into 
the work in any quantity and also stated wages 
for the various kinds of labor employed, with 
perfectly clear and fair provisions whereby in- 
creases or decreases in the cost of the work due 
to changes in such prices should be added to or 
deducted from the amounts actually paid for the 
work. With such a contract carefully drawn, 
neither contractor nor party of the first part 
stands to lose or make any amount other than 
that contemplated by the original contract as fair 
price and fair profit. In some cases, as in that 
of the Wanaque dam described in Pustrc Works 
a few weeks ago, the city practically purchases 
the materials itself and turns them over to the 
contractor, while the variations in wages are pro- 
vided for as just indicated. 


With both public officials and contractors ear- 
nestly endeavoring to reach a fair basis on which 
work can be done and a reasonable profit ob- 
tained by the contractor whose ability and efforts 
have earned it, there should be no restriction in 
the amount of work done next year because of 
fear that the contract gives an unfair advantage 
to one party or the other. 
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Increasing Labor Efficiency 


An automobile factory in Detroit reports that 
with a smaller force working only five days a 
week they are now turning out a greater product 
that formerly with a larger force employed six 
days per week. 

Similar conditions are reported from other 
places and it is generally noted by employers that 
men are showing a greater desire to make their 
work satisfactory and are not willing to lose their 
jobs. There is, to be sure, some talk of shorter 
hours but now it is chiefly on the side of the em- 
ployers who can no longer find market for their 
extra high priced products and either have to dis- 
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charge some of their men or reduce the working 
hours, or diminish the pay, and frequently make 
both of the latter changes. Instead of producing 
a strike, as it would have done some months ago, 
this action is accepted generally by the workmen 
rather than to lose their jobs entirely. 

Eventually perhaps, a part of the men, despite 
the lurid protests of their leaders and agitators, 
will realize that although they may sometimes 
compel employers to pay unreasonably high 
wages for a while, they cannot compel them to 
employ a large force at a great loss continuously. 
The men can only offer a certain quantity and 
quality of service at a certain price. It is even- 
tually up to the employer to accept or reject it. 








Operating the St. Louis Filters 





Describes the method employed for cleaning the filter sand and gravel. 

Strainer plates were found stopped up and were cleaned by sand blast, gravel 

and sand were removed and cleaned by water jets, mud balls removed, and 
the entire forty units put into condition. 





In the operation of the water filtration plant of 
St. Louis during the fiscal year 1919-1920, the 
rate of filtration varied from a maximum of 98 
million gallons per acre per day to a minimum of 
73.7 million gallons. 

One of the most important features of the oper- 
ation this year was the cleaning of the filter sand, 
gravel and plates. A large mound of gravel was 
discovered in one of the filters and this filter was 
put out of service, the gravel graded and put back 
into place. In cleaning out this filter, about 50 
per cent of the holes in the strainer plates were 
found to be stopped up and the gravel so coated 
with calcium carbonate and other substances that 
in places it was being cemented together. Other 
filters were then examined and found to be in 
much the same condition; mud balls also being 
found in considerable numbers in the sand. It 
was thought that some of the aluminum sulphate 
added to the water in the influent pipes to the 
filters was being carried into the sand and gravel 
and was partially responsible for the coating 
found on the particles of these. Consequently 
application of aluminum sulphate in such influent 
pipes was discontinued. 

In most of the filters the gravel was found bad- 
ly ridged, which was due to the holes in the 
strainer plates becoming stopped up in places and 
allowing the gravel to become firmly cemented 
together, and greatly increasing the velocity of 
the wash water in other parts of the filter. In 
some of the filters large balls of fine sand grains 
and mud stuck together were found all through 
the sand and on the gravel. 

Not only were the gravel particles held to- 
gether, but the grains of sand were covered with 
a soft coating which could be removed slowly by 
washing, but could not easily be dissolved and 
violent agitation was necessary to remove a small 
percent of it. Hard patches appeared on the bed 


_ 


and the wash water distribution became very un- 
equal. 

In order to remove the mud balls the deposits 
on the gravel and sand, the sand and gravel were 
washed, 36 filters having been cleaned in this way 
by the end of the fiscal year. In washing the 
filter, all of the sand was removed, and the gravel 
from one-half of the bed. The exposed strainer 
plates were then cleaned by sand blast, loose an- 
chor bolts tightened and repairs made where 
needed. The gravel of the other half of the filter 
was then washed, graded and placed into the half 
that had been cleaned and the other half of 
the plates cleaned and washed gravel depos- 
ited from the next filter to be cleaned. The sand 
from the next filter to be cleaned was then washed 
and deposited on the gravel of the one already 
cleaned. 

The problem of cleaning the sand and the gravel 
economically was studied carefully and a cleaning 
plant was constructed consisting of four water 
jets with 34-inch nozzles and 14-inch to 23%-inch 
throats, 4-inch discharge pipes, a stationary slop- 
ing gravel screen having four sizes of separation 
with a hopper under each. Also a sand blast ma- 
chine was provided for cleaning the holes in the 
strainer plates. The sand was cleaned by placing 
one of these jets in each half of the filter bed on 
top of the sand and discharging into the opposite 
half of the bed or the opposite end of the same 
half of the bed, into a wooden box 12 inches 
square and 4 feet deep containing a series of 
sloping screens. Water at 100 pounds pressure 
was used in the jets. In operating, wash water 
was turned on at from 1-10 to 1-4 the normal rate, 
which allowed the jet to sink through the sand 
to the gravel and also furnished means of trans- 
porting the sand from the discharge of the jet 
to the suction at the opposite end of the same 
half of the bed. Wash water flowed out through 
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the sewers, carrying away the coating removed by 
the scouring action of the water passing through 
the jets and screens. 

Sand washing was continued about five hours 
without aid of any manual labor, and at the end 
of that time the discharge from the jets was still 
turbid. Coating amounting to an average of 2.14 
per cent of the weight of the sand, or about 7,000 
pounds, was removed, leaving about 4.89 per cent 
still on the sand, which was further reduced by 
about % per cent by again jetting the sand from 
one half the filter to the other side, where the 
gravel had previously been placed ready to re- 
ceive it. 

In cleaning the gravel, it was shoveled into the 
jet and discharged into a box which diverted the 
water, which escaped through the screens into 
the sewer. The gravel rolled over stationary 
screens, assisted by men with rakes, and dropped 
into four hoppers suspended from the wash-water 
gutters. It was discharged from the hoppers into 
a small truck, which was wheeled and dumped 
where desired on the half bed where the strainer 
plates had been cleaned. 

Broken strainer plates were found in three filt- 
ers. In one of these, the four lateral channels 
nearest to the broken plate were found to be 
completely filled with sand. Broken U-bolts were 
found in eleven filters. 

In cleaning the plates by sand blast about one 
cubic yard of sand was used per filter bed. One 
man cleaned the plates in one half bed in a day. 
The plates cleaned in this manner had over 97 
per cent of the holes perfectly cleaned and the 
top sides of the plates bright. The under side 
was found to contain a coating which still re- 
mains, this coating containing 41 per cent of 
copper oxide, 38.7 per cent zinc oxide, 10.6 per 
cent of matter destroyed by ignition, and the bal- 
ance other mineral matters. The gravel from one 
bed when washed and passed through the screens 
lost about 450 pounds of coating material. What 
material remained was hard and had no tendency 
to cement the gravel together. 

The coating on the sand and gravel was found 
on analysis to have the following constituents: 


Sand Gravel 
SD sitciesiieemineyie 0.4 per cent 0.5 per cent 
0 eres 12.9 per cent 33.0 per cent 
€.(2. 2 arr 17.3 per cent 17.1 per cent 
SEE citvnekurstdeeound 45.7 per cent 48.9 per cent 
SUNT hodiknccancincnsesee 0.3 per cent 0.1 per cent 
SREEEEEEGD wsecevecciecnas 10.0 per cent 0.4 per cent 
8 13.4 per cent 0.0 per cent 


The cost of this cleaning per filter unit was 
$169 for labor, $88 for wash water and $9 for tap 
water, a total of $266 per filtering unit having an 
area of 1,400 square feet. The plant used cost 
$750, or $18.75: for each of the forty filtering units, 
and will be used for future work, it being ex- 
pected to jet the sand as described above from 
time to time, should mud balls or cementation of 
the sand develop. The cost of jetting the sand of 
a filter unit for five hours was $35.50, of which $2 
was labor and $33.50 for water. In these calcula- 
tions the wash water was estimated at $20.60 per 
million gallons, and tap water at $19.61. 
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Street Cleaning in 


St. Paul 





Hand sweeping by patrol system, auto- 
sweeper, flushers and squeegees used. 
Streets oiled with auto-oilers. 





The 52.17 square miles of land area in the city 
of St. Paul contains 395 miles of roads that are 
graded only, 45 miles of macadam, 36 miles of 
gravelled roads, 96 miles of paved streets and 534 
miles of paved alleys. 

Of the paved streets, 58 miles with an area of 
1,365,000 square yards is cleaned by hand sweeping 
under the patrol system. The force consists of an 
inspector at $125 a month, an assistant inspector 
at $110 a month, 105 to 125 sweepers and 15 
shovellers at $2.50 per day of 8 hours, and 14 teams 
at 90 cents an hour. The total cost of the patrol 
system last year, including hauling away the sweep- 
ings, was $98,508, and the average cost per thou- 
sand square yards swept for the season was $72.17. 
Each sweeper is assigned to a district and sweeps 
and patrols an area varying from 3,200 to 17,000 
square yards. The street railway pavement com- 
prises 280,000 square yards within the patrol dis- 
trict, and the company is charged $23,806 for its 
portion of the cost of this service. 

In 1918 the city purchased an Elgin auto-sweeper 
machine at a cost of $5,652. This machine is used 
in sections of the city outside of the patrol district. 
It cleans approximately 80,000 square yards a day 
at a cost for operation of 8 cents per thousand 
square yards. The balance of the paved area is 
kept clean by the ward crews. 

The city owns 7 Studebaker flushers, 6 of which 
are operated continuously on day shifts and 3 on 
a night shift; also 8 squeegees which are used on 
smooth pavements such as asphalt and creosoted 
blocks. The streets in the business district are 
flushed at night, there being 7 miles or 146,400 
square yards of-such streets. The crew consists of 
a foreman and 3 teamsters who work 8 hours. The 
Average cost of operating these 3 flushers on the 
night service is $33, making the cost per mile of 
street per night $4.64, or 22% cents per thousand 
square yards; this including pay roll, oil, waste, 
gasoline and water, but not repairs to equipment. 
The average cost of squeegeeing in the business 
district outside of the night district was 16 cents 
per thousand square yards for one scrubbing, this 
not including the cost of removing the dirt from 
the gutters, which is done by the teams hauling the 
street sweepings. All paved streets in the resi- 
dence district are either flushed or scrubbed once 
a week and oftener where necessary. The total 
cost of flushing streets for the season was $19,141, 
and for squeegeeing $6,623. The street railway 
company paid the city $4,795 for flushing and 
squeegeeing its portion of the street, and in addition 
paid the water board for 8,960,629 gallons cf wa- 
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ter estimated as the amount: used in cleaning its 
portion of the street. . 

During the season, 171 miles of streets were 
water sprinkled and 164 miles treated with oil. The 
oil was spread with two Kinney auto-oilers, while 
for water sprinkling the city furnished tank wagons 
and hired the teamsters, paying them $150 per 
month. The auto-oiler distributed 10,000 gallons 
of Tarvia and 582,113 gallons of road oil at.a cost 
of $4.83 a thousand gallons, this cost including 
chauffeurs, operators, gasoline, oil and upkeep. In 
1919 the oil cost 6.5 cents a gallon as compared to 
8.6 cents in 1918. 





Wisconsin State 


| Highways 





Labor conditions improving and highway 

contractors eager for work. Day-labor 

work done ata saving. Equipment housed 
for the winter at fair grounds. 





In the quarterly progress report of the State 
Highway Division of the Wisconsin State Depart- 
ment of Engineering dated October 1, A. R. Hirst, 
state highway engineer, states that this year sur- 
veys have been made and plans completed for the 
following amount of road: Concrete paving— 
federal aid, 96.59 miles; state aid, 143.76 miles. 
Gravel surfacing—88.66 miles of federal aid and 
173.48 miles of state aid. Top soil surfacing— 
20.68 miles of federal aid. Asphalt paving—0.51 
miles of state aid. Earth grading—81.35 miles of 
federal aid and 237.58 miles of state aid. Shale 
surfacing—4.71 miles of federal aid. Stone mac- 
adam—35.81 miles of state aid. 

Owing to the fact that much of the construction 
work will continue until the middle of November, 
it has not been possible to compile figures con- 
cerning the total extent of this year’s construction. 
During the third quarter of the year the weather 
conditions were better than for any like period 
in the history of the department. The labor sit- 
uation was better than last year and, had it not 
been for transportation difficulties and shortage of 
cement, the highway work done would have sur- 
passed all previous records; and in spite of these 
difficulties the showing was more than good. 
There are unmistakable indications that the gen- 
eral situation is improving, among these being the 
increased desire on the part of contractors to un- 
dertake work. Early this season it was practi- 
cally impossible to award contracts on a satisfac- 
tory basis, but recently contractors have been al- 
most eager to undertake work. 

The State Highway Commission has a number 
of important day-labor projects under way, some 
federal and others state aid. North of Oshkosh 
it completed four miles of eighteen-foot concrete 
pavement in about ten weeks and expected to fin- 
ish the job before November. In Washington 
county about three and one-half miles of eighteen- 
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foot concrete was being laid at a saving of approxi- 
mately $5,000 per mile over the best bids. A con- 
siderable amount of solid rock excavation in an- 
other project is being executed at a saving of 
about one dollar per cubic yard. 


Tests were conducted on materials sent to the 
laboratory with a view to permitting the use of 
materials which formerly would have been called 
unsatisfactory, by changing the proportions from 
those which had been specified for better mate- 
rials. A field party collected small concrete slabs 
for making abrasive tests from the concrete jobs 
in operation, this party also noting the propor- 
tions actually being used on the various jobs vis- 
ited, the consistency of the concrete and general 
features of the operations. The testing laboratory 
was also making tests on the use of “Cal” and 
other substances which are supposed to accelerate 
the hardening of concrete. 


Four field parties have been out making investi- 
gations with a view to finding suitable road ma- 
terials in every section of the state. Reports from 
these investigations were already in hand and 
were being used by the division engineers in pre- 
paring estimates for the 1921 program. 


During the first nine months of 1920 the State 
Highway Commission prepared and sent 540 
bridge plans for bridges having a total length of 
15,315 feet and an estimated cost of $2,266,950. 

In general, the trunk highways are in better 
conditions than in any previous year at this time, 
although the majority are suffering from lack of 
rain. A few counties have installed motor trucks 
pulling two cleaners or a four-horse-power grader, 
and the commission finds that this maintenance is 
much superior to that done by team patrol, be- 
cause the cleaners can be weighted sufficiently to 
do better work than those drawn by horses. Every 
effort is being made to have all patrolmen clean 
out ditches and culverts and shape up the roads 
properly before winter sets in. 

During the third quarter of the year the com- 
mission received four trucks, two of which were in 
such poor mechanical condition that they expected 
to scrap them. The other two were 3%-ton 
Kelly-Springfields which had seen service but 
could be placed in first-class condition at moderate 


cost. 


The equipment is being housed in the fair- 
grounds at West Allis, using a cattle barn, sheep 
shed and five cattle sheds, one of the latter having 
been completely remodeled into a shop for winter 
work. Sufficient machinery and tools have been 
procured to permit working on these teucks and 
four power units at one time, and it is expected 
that about thirty mechanics and helpers will be 
employed here throughout the winter. At Madi- 
son space has been rented for a shop which it is 
expected to equip so as to handle all pneumatic- 
tire vehicles in the state fleet. The commission ex- 
pects to employ from six to ten men at this shop 
throughout the winter. The commission still is 
entitled to 107 additional trucks, according to the 
government allotment and is expecting to receive 
them during the winter. 
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Construction Questions Answered 





Suggestions as to methods, “wrinkles” and appliances that may be used to 
overcome difficulties arising in construction work. We invite questions con- 
cerning such problems that may arise from time to time in the experience of 
any of our readers. Answers prepared by competent authorities will be pub- 
lished promptly. It is hoped that others who have solved similar problems 
differently will send us their solutions for publication also; or describe new 


“wrinkles.” 


If it is only a new way to drive a nail, it may help some one. 





What is the Cost of Tunnel 


Rock Excavation? 


STATE HIGHWAY COMMISSION 
December 10, 1920. 


PusLic Works, 
New York City. 
Gentlemen : : 
As your subscriber I write asking for the following in- 


formation: : 

I am desirous of knowing the current cost per yard of 
tunnel rock excavation, as I have considerable of this work 
in view through a part of the Black Hills of South Dakota. 

Thanking you, 

Very truly yours, 
RESIDENT ENGINEER. 
Resident Engineer, 
State Highway Commission. 


Dear Sir: 

Your question does not convey enough infor- 
mation concerning conditions and requirements to 
enable any close estimate to be prepared, but we 
are glad to give you some very general figures 
applicable to ordinary tunneling operations, and 
to outline the controlling factors ot such work so 
that local values can be placed on them in accord- 
ance with the governing conditions and thus eas- 
ily prepare a more accurate estimate. 

An experienced contractor familiar with tunnel 
work in granite, limestone and the gneiss forma- 
tions of this locality, estimates that under present 
conditions in ordinarily hard limestone a tunnel 
heading about 8 or 10 feet square, without bench 
or sidework, can be driven at a cost of about 
$1.20 to $1.40 per yard of rock excavation for 
labor and materials; and that the labor for drill- 
ing and mucking would amount to about $1.75 
per linear foot of holes drilled, from 8 to 12 linear 
feet of holes beine probably required for each 
cubic yard of rock excavated, thus making a cost 
of perhaps $20 per yard, at New York prices, for 
labor and materials alone. This cost can easily 
vary from 50 to 100 per cent according to the 
physical conditions and even more with labor 
conditions. 

COST FACTORS 


The principal factors determining the cost of 
the rock excavation include the dimensions and 
shape of cross-section, character of rock, length 
of tunnel, time limit for completion, number ot 
headings, number of shafts, cost of equipment, 
cost of supplies, cost, efficiency and abundance 


of labor, location of work, drainage, ventilation, 
accidents and delays. 

The cost per yard for a tunnel having a very 
small or very large cross-section would probably 
be greater than for moderate dimensions. 

Some of the items diminish slightly with the 
increased volume of excavation, while others in- 
crease in a greater proportion for excessive length 
of tunnel involving greater cost of removing the 
muck and for ventilation. 

If the tunnel is short enough, and the permis- 
sible time of construction is long enough, the low- 
est cost will probably be obtaines by driving it 
from a single portal, thus involving the minimum 
power and drilling equipment. If the tunnel is 
long and located far below the surface, the neces- 
sity of sinking one or more working shafts inter- 
mediate between the portals will cause extra ex- 
pense. 

A very great difference in the cost of excava- 
tion is caused by varying qualities and stratifica- 
tion of the rock, some of which is much harder to 
drill than other, or requires much more explo- 
sives, or shatters irregularly, or is in dangerous 
condition requiring expensive timbering which 
may in other cases be wholly omitted. 

The other most important factor is that of the 
labor which cannot be even approximately esti- 
mated without knowledge of local supply, quality 
and prevailing rate of wages, elements which in 
many parts of the country have increased the 
unit cost of work from 100 to 400 per cent within 
the last five years. 

In rock tunnel, excepting submarine work, 
drainage is ordinarily a minor consideration, but 
if large water-bearing fissures are encountered 
and the grade is not all down hill from the head- 
ing to the portal, extensive pumping may be 
necessary. 

In short tunnels the exhaust from the com- 
pressed air drills generally suffices for ventilation, 
but if the tunnels are very long it may be neces- 
sary to provide an additional air supply. 

The superintendence, financing, insurance, of- 
fice expenses, inspection and other overhead ex- 
penses should also be added in proper proportion 
to the direct unit cost of rock excavation. 

It is also possible, especially if considerable 
work in different localities is under way, that 
some of it may be subject to accident or delay 
that cannot be foreseen and that will add an un- 
known quantity to the cost of the work. This, 
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of course, is generally allowed for as a percentage 
in the preliminary estimate. 

The location of the work is also likely to be a 
factor, favorable or unfavorable, according to 
whether it is easy of access by railway or automo- 
bile for delivery of supplies and machinery, 
whether it is near a good labor ‘market or not, 
whether camps have to be provided for the main- 
tenance of the workmen or not, and whether cli- 
mate and surroundings are such that the men are 
contented to remain on the job. The proximity 
to cities and towns and the probability of interfer- 
ence with labor by agitators are elements that 
may be important. 

Tunnel work, however, has the counterbalanc- 
ing advantages of being practically independent 
of climate or season and of being carried on equal- 
ly well day and night, so that it may be prose- 
cuted continuously twenty-four hours a day under 
favorable circumstances, thus decreasing the over- 
head and superintendence charges. 

MINIMUM UNIT COST 

A short tunnel, driven upgrade and entirely 
from one portal, through sound, uniform, favor- 
able rock strata with a cross-section large enough 
to give comfortable clearance for the workmen 
and small enough so that it can be driven with a 
full-size heading, will probably give the minimum 
cost of excavation per cubic yard of rock handled. 

For a larger cross-section, where the work is 
done with one or more benches and with side ex- 
cavation, the direct cost of drilling and blasting 
will be somewhat smaller per yard but there will 
be added expense for a much larger mechanical 
equipment, and as the width of the tunnel in- 
creases the danger from falling rock increases 
rapidly and there may be very heavy timbering 
expense that can be reduced or entirely omitted 
for small headings. 

About a practical minimum would be a tunnel 6 
feet in diameter of the finished lining, which 
would require an excavation averaging 7 feet in 
diameter to allow for irregularities of blasting. 
This has an area of about 39 square feet with a 
corresponding volume of about 1% yards of rock 
excavated per linear foot of heading driven. 

RATE OF PROGRESS 

Under ordinarily favorable conditions, in me- 
dium hard limestone, this tunnel can be driven at 
the rate of about 6 feet per 8-hour shift, and one 
drilling shift and one mucking shift per day can 
be operated, the remaining time being required 
for ventilation and other purposes, so that the 
total advance of the tunnel may average 6 feet 
per twenty-four hours for a four-man drilling 
gang and a four-man mucking gang for lengths 
up to 1,000 feet, above which more men will prob- 
ably be required for mucking and hauling. 

The heading would require about fourteen 11%4- 
inch holes from 6 to 8 feet long, each of them 
charged with about 7 pounds of 40 per cent dyna- 
mite, and together breaking up about 9 yards of 
rock. 4 

WAGES AND EXPLOSIVE 

Assuming that the dynamite and caps cost 30 

cents a pound, the cost of explosives would be 
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about $30 per day. If the cost of labor corre- 
sponds to that at present quoted in New York 
state and in Colorado, which do not vary very 
much, and assuming that the wages of the drill 
runners are about the same as those of steam 
hoist runners, as they are in the east, and that 
the muckers receive about three-quarters of the 
wages of the drill runners, they may be assumed 
at $1 per hour and 75 cents per hour, respectively, 
making a labor cost of about $70 per day and a 
combined labor and explosive cost of about $100 
per day, equal to about $17 per linear foot of tun- 
nel or about $12 per cubic yard of rock excavated, 
which would probably be a low estimate. This 
cost does not cover all of the items properly 
chargeable to driving the tunnel and without 
which it would be impossible to make the rock 
excavation. The principal additional items are 
for plant equipment, supplies, transportation, su- 
pervision, insurance, interest, miscellaneous and 
overhead. 
MINIMUM EQUIPMENT 

The indispensible equipment for one small 
heading includes three rugged air drills (one of 
them for reserve) mounted on separate columns 
and each operated by a drill runner and a helper. 
There should be provided a set of twelve 14-inch 
steels with double taper cross bits. An electric 
firing machine, wire and detonating caps should 
be provided with the estimated quality of 40 per 
cent l-pound dynamite cartridges for blasting, 
but fuse, burning about 1 foot per minute, may 
be substituted fo: the electric outfit. The air com- 
pressor, with a capacity of about 250 cubic feet 
per minute of air at 100 pounds pressure, must 
be equipped with a motor of about 60 brake h. p. 
and a 36-inch receiver 8 feet long. The compressor 
weighs about 7,500 pounds, the motor weighs 
about 6,600 pounds and the receiver weighs 1.400 
pounds. 

About 50 feet of 14-inch pressure hose should 
be provided for each drill and it will be necessary 
to have at least two small side-dump narrow- 
gauge cars to remove the muck from the heading 
to the spoil bank from the portal. The cars may 
be operated on any kind of industrial track or on 
light rails most conveniently secured. If the rails 
have to be purchased new in Pittsburgh they can 
be secured at a present quotation of about 4 cents 
a pound and 10 to 20-pound sections should be 
selected according to the amount and character of 
future work contemplated. Freight on the rails 
and other equipment from Pittsburgh or New 
York would probably amount to about $1.50 per 
hundred pounds. 

DESIRABLE ADDITIONAL EQUIPMENT 

The above equipment is absolutely essential for 
driving the simplest tunnel under favorable con- 
dition and must be duplicated for every heading 
driven, except that it may be possible, if found 
desirable, to establish a central power plant and 
install there one or more large air compressors 
with distribution lines to the different headings, 
thus eliminating the separate compressors. 

For short tunnels or with cheap labor it is bet- 
ter to move the muck cars by hand, but as the 
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tunnel length increases and the cost of labor rises, 
it would be more expeditious and economical to 
haul them by a wire cable operated by a small 
hoisting engine. A suitable one can be secured 
weighing only 350 pounds, and can be installed 
on a drill column, and will pull 100 pounds on a 
consumption of 150 cubic feet of air per minute at 
80 pounds pressure. 

If more than one heading are simultaneously 
driven it will also be a great economy to sharpen 
the drills with a machine which will weigh about 
1,200 pounds and cost about $600. 

EQUIPMENT REQUIRED FOR POSSIBLE CONDITIONS 

If much water is encountered and does not drain 
automatically, steam, electric or compressed air 
pump and long lines of pipe must be installed. 

If the heading is driven to a very great distance 
from the portal or nearest shaft or if poisonous 
gases are encountered in the rock it may be neces- 
sary to provide artificial ventilation by forcing a 
large quantity of fresh air into the heading and 
permitting it to escape or exhausting it through 
the suction pipe. 

In unsound or treacherous rock it may be neces- 
sary to follow the heading very closely with heavy 
timber bents and sometimes with a solid wooden 
roof, strong enough to prevent the rock from 
falling. 

If the headings are driven from the bottoms of 
shafts, the cost of sinking the shafts, which will 
be about the same as that of driving an equal 
length of tunnel of the same size, together with 
the cost of the hoisting apparatus installed there, 
must be added to the general expense of the 
tunnel. 

GENERAL CHARGES 

To all these expenses must be added the ditfer- 
ence between the cost and salvage of the equip- 
ment if the latter is purchased or of rental if it 
is not purchased, together with the maintenance, 
repairs, supplies and depreciation. Besides this, 
there are unforeseen expenses, all of which must 
be added to the cost of labor and explosives in de- 
termining the true cost per yard of excavating the 
rock, which will thus probably be found to equal 
or exceed the estimate of the New York con- 
tractor. 

From this general analysis and enumeration of 
principal items you can readily make an approxi- 
mate estimate suited to local requirements and 
conditions, but no preliminary estimate of such 
work, especially made by men unfamiliar with this 
class Of construction and without accurate knowl- 
edge of the character of the rock and all the other 
details enumerated, can be expected to be ac- 
curate. 





Increased efficiency of sawmill and woods labor 
in all sections of the south is reported by the 
Southern Pine Association. Notwithstanding re- 


ductions which have been made in the number of 
men employed by the companies, an increase in 
the output is shown. The number of colored men 
seeking work is much larger than heretofore, this 
being attributed to the fact that the negro. is 
gradually realizing that he does not fit into north- 
ern industries and is returning to his old clime. 
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Immigration Notes 


The introduction in Congress of the Johnson 
bill, originally drafted to prohibit all immigration 
for a two-year period, has met many solid objec- 
tions to this drastic proposal, and its supporters, 
representing union labor, have offered various 
modifications and have passed the one limiting 
the duration of the prohibition to one year and 
exempting the Philippine Islands. It was justly 
objected that the bill is extreme and radical, lead- 
ing to permanent restriction of immigration. It 
was also opposed on account of the laxity of en- 
forcing existing laws and because it would refuse 
asylum to oppressed peoples. One senator, wish- 
ing to regulate the immigration to the power of 
assimilation in this country, proposes to replace 
this bill by one permitting entrance of only 5 per 
cent of the number of persons of the given nation- 
ality already residing in the United States. This 
would permit at the present time a total admis- 
sion of 256,469 from all of Southern and Eastern 
Europe and Asiatic Turkey as against the aver- 
age immigration in 1914-16 of 738,607. For North- 
west Europe it will give a total of 337,602 against 
the former average of 182,850. It will greatly re- 
duce the number of immigrants from Italy and 
Russia and increase the number from Germany 
and the United Kingdom. 

The Sterling bill proposed to control the num- 
ber and quality of immigrants by a board of 
immigration commissioners invested with broad 
powers to act in accordance with the industrial 
interests of the country regarding the number 
admitted and the preference to those more suit- 
able for our needs. It would provide European 
agencies for selecting the immigrants and would 
deal with the activities of steamship companies 
and with causes of undesarable immigration. 


One of the New York daily papers suggests 
consideration by Congress of subjecting unskilled 
immigrants to an agreement providing that they 
should remain for a specified length of time in 
some allotted section of the country where labor 
is especially demanded, thus supplying that want 
at the same time that additional congestion in 
the large cities is avoided. 

There is nearly universal agreement that ef- 
ficient measures should be taken to exclude un- 
desirable immigrants, concerning which the posi- 
tive statement was made that “foreign govern- 
ments are financing the movement of radicals 
from several countries in Europe to the United 
States,” and that Spain is gathering quantities 
of anarchists and sending them here. 





A special correspondent in Berlin writes: “Ger- 
many not only does not object to American pro- 
posal to pass a Federal law restricting immigra- 
tion for two years or even a longer period, but 
will welcome the action.” It is estimated that 
there are now from 2,000,000 to 5,000,000 German 
citizens ready to immigrate to the United States 
but that at present the majority of the German 
immigrants are going to South America and to 
Southwest Africa. 
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Recent Legal Decisions 


WHAT CONSTITUTES AN ORIGINAL PAVING? 


Frequently, under charter or statute, only the 
cost of the first pavement of a street is assessable 
against the abutting owner. As to what is a first 
pavement under such a provision the Pennsylva- 
nia courts give the following definition: “It is 
essential to such a first pavement as shall exon- 
erate the abutting owner from further charge for 
improvement that it shall be laid or adopted by 
the municipal authority, not necessarily by formal 
ordinance declaring the change, for it is not al- 
ways convenient or even possible to make such 
documentary proof, but municipal recognition of 
the pavement of the street, as such, must appear. 
The pavement may be of macadam or of anything 
else. That is a matter of evidence only. If the 
purpose and intent be wanting, a mere surfacing 
of the road, however carefully or expensively 
done, will not be a paving, but if the intent and 
purpose are present, or may be fairly inferred, 
then there is a paving, whatever the material may 
be.” Philadelphia v. Eddleman, 169 Pa. 454, City 
of Chester v. Larkin, 72 Pa. Superior Ct. 204. 
Where a borough street was paved in accordance 
with a petition by the abutting owners, and under 
the borough council’s authority, and an assess- 
ment levied against the abutting properties in pro- 
portion to frontage, there was sufficient evidence 
that it was the intention of the municipal authori- 
ties to convert the road into a paved, improved 
borough street and that such improvement con- 
stituted an original paving in the legal sense. 





ASSESSMENTS FOR PAVING BY THE FRONT FOOT RULE 
The Pennsylvania Superior Court holds, City 
of Philadelphia v. Ramsay, 72 Pa. Superior Ct. 
185, that a city may assess the cost of paving a 
street upon the abutting owners according to the 
“front foot” rule, and without specifying the ac- 
tual number of square yards of pavement in front 
of any particular property. The amount due from 
each owner is for the proportion of the cost of the 
whole improvement, which the frontage of each 
property bears to the entire frontage paved. 





WITHDRAWAL OF BID BY DEMAND FOR RETURN OF 
CHECK FOR DEPOSIT 


A bidder for the construction of a municipal 
fire station and library building deposited with 
his bid a cashier’s check as guaranty that he 
would accept the contract in case it was awarded 
to him. The bid of another party was accepted, but 
this party refused to enter into the contract. The 
city then awarded the contract to the first men- 
tioned bidder, which had theretofore demanded 
the return of its check, which was refused. The 
South Dakota Court holds, Gray Const. Co. v. 
City of Sioux Falls, 179 N. W. 497, that a suit 
for the amount of the check would lie. There 
being no statute or ordinance otherwise providing, 
it was held, that when the bidder demanded the 


return of its check it exercised an absolute right, 
which it possessed at all times, to withdraw the 
offer contained in its bid. Although the bidder 
did not withdraw its offer until after the bids 
were opened, it did in effect withdraw such offer 
when it demanded the return of its check. 





CITY’S OPTION TO TERMINATE CONSTRUCTION CON- 
TRACT RENDERING IT UNENFORCEABLE 

A city brought an action on a contractor’s bond 
for the faithful performance of a construction con- 
tract relating to an additional water supply, the 
contractor having defaulted and the city having 
done the work at an expense in excess of the 
contract price. The Circuit Court of Appeals, 
Ninth Circuit, holds, City of Pocatello v. Fidelity 
& Deposit Co., 267 Fed. 181, that, as the contract 
provided that, if the city for any reason failed to 
sell bonds due to be sold on a certain date, it 
might terminate the contract, and the contract 
was voidable at the option of the city since it re- 
quired no steps to be taken for the sale of the 
bonds, the contract was therefore unenforceable 
for want of mutuality, and the action on the bond 
was properly dismissed. 





VACATION OF STREETS RESULTING IN PRIVATE BENEFIT 


If the sole purpose and effect of the vacation of 
a street or alley are to give away the public right 
or dispose of it for private use and benefit, it is 
the duty of the courts, if their authority is in- 
voked by individuals injured by the vacation, to 
declare the act beyond the power delegated, unless 
conditions are such as to amount to an equitable 
estoppel against such individuals. It is not ground 
for declaring the purpose of a vacation of a street 
or alley beyond the power of a city council that 
the vacation will result in substantial benefit to 
an individual or individuals. The Illinois Supreme 
Court points out, People v. Benson, 128 N. E. 387, 
that this is always the case where the city has 
the fee, in which case it reverts to-the original 
dedicator, or where the city has only an easement, 
of which the fee is relieved by the vacation. If 
property devoted to public use is no longer needed 
for such use, or there is any benefit to the public 
from the vacation, the courts will not substitute 
their judgment for that of the legislative body 
concerning the extent of the benefit or the ex- 
pediency of the vacation. 





EFFECT OF CHANGE OF GRADE AFTER GRADING CON- 
TRACT LET 

In an action on special tax bills for the cost of 
grading a street, the Missouri Supreme Court 
holds, Commerce Trust Co. v. Keck, 223 S. W. 
1057, that a change in the grade of a street after 
a contract to grade it has been let, is no defense 
to tax bills for work performed according to the 
contract. The contractors’ right to perform their 
contract and be paid for it is not impaired by the 
city’s conduct in changing the grade. 
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NEWS OF THE SOCIETIES 





Jan. 10—HARTFORD BRANCH, 
CONNECTICUT SECTION, AMERI- 
CAN SOCIETY OF MECHANICAL 
— City Club, Hartford, 

onn. 

Jan. 11—TOLEDO SECTION, AMER- 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS. Toledo Commerce Club. 

Jan. 14—-COLUMBUS SECTION, 
AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS. Engineers Clup, 
Southern Hotel, 

Jan. 18—WATER POWER LEAGUE 
OF AMERICA. First annual meet- 
ing. pmaenoering Societies’ Building 
New York 

Jan. 19 — INTERNATIONAL CUT 
STONE CONTRACTORS’ AND QUAR- 
RYMEN’S ASSOCIATION, Inc. An- 
nual meeting. Congress Hotel, Chi- 
cago, Ill. 

Jan. 19 — AMERICAN SOCIETY 
CIVIL ENGINEERS. New York City. 

Jan. 25 — ATLANTA SECTION, 
AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS. Joint meeting 
with Atlanta Section, A.S.C.E, Carne- 
gie Library. 

Jan. 25 — PHILADELPHIA SEC- 
TION, AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. Engineers 
Club of Philadelphia. 

Jan, 25-27—CANADIAN NATIONAL 
CITY PRODUCTS ASSOCIATION. 
19th annual convention. Carls-itite 
Hotel, Toronto. 

Jan. 25-27 — THE AMERICAN 
WOOD PRESERVERS ASSOCIATION. 
Place of meeting to be announced 
later. 

Jan, 25, 26, 27—-ASSOCIATED GEN- 
ERAL CONTRACTORS. Annual meet- 
ing, New Orleans. Secretary’s Office, 
be! a - pee D.. &. 

Jan. 28 — COLORADO SECTION, 
AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS. Metropole Hotel. 
Jan. 31-Feb. 5—NATIONAL BRICK 

MANUFACTURERS’ ASSOCIATION 
AND COMMON BRICK MANUIFAC- 
TURERS’ ASSOCIATION OF AMER- 
ICA. Joint meeting. Hotel Pennsyl- 
vania, New York City. 

Feb. 1-2—NEW YORK STATE AS- 
SOCIATION OF BUILDERS. Conven- 
tion. Rochester, N. Y. 

Feb. 1, 2, 3—ONTARIO PRO- 
FESSIONAL MEETING in conjunc- 
tion with the annual meeting of the 
Engineering Institute of Canada. To- 


ronto., 

Feb. 9-12 — AMERICAN ROAD 
BUILDERS’ ASSOCIATION. Eight- 
eenth annual convention, eleventh 


American Good Roads Congress and 
twelfth National Good Roads Show, 
Coliseum, Chicago, Ill. 

May 17-19—-NATIONAL FIREMEN’S 
ASSOCIATION. Twenty-third annual 
convention. Fort Wayne, Ind. 

June 7-9—NATIONAL FIRE PRO- 
TECTION ASSOCIATION. Annual 
meeting. San Francisco, Cal. 

June—CONFERENCE OF MAYORS 
AND OTHER CITY OFFICIALS, State 


of N. Y. 12th Annual Conference. 
Elmira, N. Y. 
June 6-10, 1921—AMERICAN WA- 


TER WORKS ASSOCIATION. Annual 
convention at Cleveland, Ohio. Sec- 
retary, J. M. Diven, 153 West 7Tist 
St., New York. 


ADDRESS TO THE BOSTON SOCIE- 
TY OF CIVIL ENGINEERS 


On November 10, T. Chalkley Hat- 
ton, chief engineer of the Milwaukee 
Sewerage Commission, addressed the 
Sanitary Engineering Section of the 
Boston Society of Civil Engineers. Mr. 
Hatton described the activated sludge 
tests and the plans for the activated 
sludge plant at Milwaukee. 


AMERICAN ASSOCIATION OF 
GINEERS 


February 25, 1921, has been set as a 
tentative date for the national confer- 
ence which the American Association 


EN- 


of Engineers is planing to hold on the 
question of engineering publicity. The 
purpose of the conference is to pre- 
pare a program for national publicity 
for the engineering profession based 
on the need for informing the public 
of the service which engineers are per- 
forming for it, and asking the public 
for assistance. The conference is also 
to devise plans for securing this pub- 
licity, and particularly to enlist the co- 
operative assistance of engineering pub- 
lishers and engineering societies in this 
movement for publicity, 

REVISION OF THE CONSTITUTIONS 
AND BY-LAWS OF THE A. A. E. 
A new constitution has been pre- 

pared by the Committee on Revision 
of the Constitution and By-Laws of 
the A. A. E., which is now in the 
hands of a committee for final criticism 
before being presented to the member- 
ship. It will be voted upon at the 
next convention, 

NEW CHAPTERS OF THE A. A. E. 
The American Association of En- 

gineers has conferred chapter charters 

upon members petitioning from Jack- 
sonville, Fla.; Muskegon, Mich.; Uni- 
versity of Arkansas; and Lewiston, 

Mont. A club has been authorized at 

Rams Horn, Texas. 


EIGHTH NATIONAL CONFERENCE 
ON HOUSING IN AMERICA 


The eighth National Conference on 
Housing in America was held in 
Bridgeport, Conn., on December 9, 10, 
11, 1920. The situation was considered 
from many points of view, interesting 
papers being read by well-informed 
men. Among these were “What Is a 
Fair Rent?” by Harold G. Aron, at- 
torney, New York City; “The Holding 
Over of Tenants in Possession of 
Premises,” by E. G. Sammis, counsel, 
Housing Committee, New York Legis- 
lature; “Stimulating New Construc- 
tion,” making financing easy, exemp- 
tion from taxation and other subsidies, 
bv Lawson Purdy. former chairman, 
Board of Taxes and Assessments, New 
York City; Control of Luxury Build- 
ing; Government Housing, by Law- 
rence Veiller, secretary of the National 
Housing Association, New York City; 
“Housing in France,” by George B. 
Ford, city plan consultant, author of 
the plans for the New Rheims; Co-op- 
erative Housing, by E. A. MacDougall, 
president, Queensboro Corporation, 
New York City; Investing in Dwelling 
House Mortgages, by Walter Stabler, 
comptroller, Metropolitan Life Insur- 
ance Co., New York City; Using Na- 
tional Bank Funds, by Edmund S. 
Wolfe, president, 1st Bridgeport Na- 
tional Bank, and president, Bridgeport 
Housing Co.; Proposed Federal Build- 
ing-Loan Bank System, by Charles 
O’Connor Hennessy, chairman, Federal 
Legislative Committee, U. S. League 
of Building and Loan Association; A 
New Idea as to Landlord and Tenant, 
by George Woodward, M. D., Philadel- 
phia; Lessons from Bridgeport’s Hous- 


ing Work, by W. H. Ham, manager, 
Bridgeport Housing Co.; Methods of 
Reducing Costs, which subject was 
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treated under two headings, Eliminat- 
ing Waste, by Waddy B. Wood, archi- 
tect, Boston, and Factory Production, 
by Robert Tappan, architect, New York 
City ; New Kinds of ‘Materials, by Les- 
lie H. Allen, engineer, Springfield, 
Mass; Transit and Coal as Factors in 
Cost of Materials, by Franklin T. 
Miller, U. S. Senate Committee on Re- 
construction and Production; Unwise 
Building Laws, by Grosvenor Atter- 
bury, architect, New York City; Stan- 
dardization of Parts; Is America Ready 
for the Garden City? by Harry Foster 
Burns, Dorchester, Mass.; Conse- 
quences of the Housing Shortage— 
room overcrowding, the effect upon 
health and morals, the effect upon in- 
dustry, by Henry S. Pitts, of the Aber- 
thaw Construction Co., Boston. In ad- 
dition to these papers, the subject was 
studied by a motor trip on Friday aft- 
ernoon, December 10, inspecting the 
Bridgeport housing developments ; and 
a motion picture illustrating English 
garden cities and villages. 

FEDERAL HIGHWAY COUNCIL 

A meeing of the sub-grade commit- 
tee of the Federal Highway Council 
was held on November 22 and 23 at 
Wilmington, Del., under the chairman- 
ship of Gen.. T. Coleman DuPont of 
New York City. The subject for dis- 
cussion was “Why Highways Fail,” in 
which many prominent men took part, 
including W. P. Blair, of Cleveland, 
Ohio; C, M. Upham, state highway en- 
gineer of Delaware; and S. M. Wil- 
liams, chairman of the Federal High- 
way Council. 

THE PHILADELPHIA POST, SOCIE- 
TY OF AMERICAN MILITARY 
ENGINEERS 

At a meeting of the Philadelphia 
Post of the American Military Engi- 
neers held recently at the Engineers’ 
Club of Philadelphia, the constitution 
and by-laws of the local post were 
adopted. The following officers were 
elected for next year: Col. W. B. 
Ladue, commander; Major Marshall 
R. Pugh, vice- -commander ; Major H. 
W. Goddard, adjutant ; Capt. J. C. Hin- 
ton, finance officer, The following 
staff officers were elected for two 
years: Lieut.-Col. Henry S. Spack- 
man, Major Thos, W. Battin and Capt. 
Clarence Roberts; and for one year, 
Capt. R. W. Robinson, Lieut. Robert 
L. Harding. Regular meetings are to 
be held the fourth Thursday of each 

month during the winter, 

THE LOUISIANA ENGINEERING 

SOCIETY 

The regular meeting of the Louisi- 
ana Engineering Society was held on 
Monday, December 13, at 8 p.m. The 
technical exercises of the evening con- 
sisted of a paper by Captain E. B. 
Latham, entitled, “Work of ithe U. S. 
Coast and Geodetic Survey.” Officers 
were then nominated for the coming 
year. 

BRITISH INSTITUTION OF CIVIL 


ENGINEERS TO INCREASE DUES 
AND AVOID DEFICIT 


To avoid a threatened annual deficit 
of more than $50,000, due to increased 
expenses for publication and adminis- 
tration, the council of the Institution 
of Civil Engineers (London) has de- 
cided that membership dues be raised 
to provide an additional income of 
about $60,000 at normal rate of ex- 
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change. Under the proposed schedule 
the annual dues will be $35 for resi- 
dent members, $27.50 for non-resident 
members in the United Kingdom and 
$22.50 for non-resident members 
abroad, For associate members the 
annual dues will be $22.50 for resident 
members, $20 for non-resident mem- 
bers in the United Kingdom and $17.50 
for non-resident members abroad. For 
students the dues will be $10 annually. 
MANITOBA ENGINEERS TO _ EN- 
FORCE SALARY SCHEDULE 

The Manitoba branch of the Engi- 
neering Institute of Canada is asking 
its members to sign a pledge not to 
accept a salary lower than those listed 
on a schedule prepared by the remu- 
neration committee for different 
branches of professional service. The 
minimum salaries are from $3,600 to 
$10,500 a year; and a maximum is sug- 
gested also, except for the highest po- 
sitions. Any engineer who does not 
receive the salary recommended for 
his class of service will be assisted in 
obtaining other employment at ade- 
quate remuneration and will receive 
moral and financial support. Records 
of all engineers in the employ of large 
corporations and industries, with their 
positions and salaries, will be kept, and 
when the salary is below the schedule, 
the employer will be requested to ap- 
point a representative to discuss the 
matter with the committee, with a view 
to adopting the schedule rate. 

CONFERENCE ON EMPLOYMENT 

AND EDUCATION 

A meeting of the Conference on 
Employment and Education, spon- 
sored by the American Association of 
Engineers, was held on November 12, 
1920, at Chicago. The questions of 
education, especially of engineers, and 
the placing of graduates in their proper 
positions were ably discussed by well- 
known men. 

AMERICAN CONCRETE INSTITUTE 

The next convention of the Institute 
will be held in Chicago, February 14, 
15 and 16, at the Auditorium Hotel. 
The program committee, consisting of 
the secretary, W. M. Kinney, and 
Charles R. Gow, urges the early com- 
pletion of reports and papers for pres- 
entation at the convention, The sub- 
jects to be discussed are Oil Tanks, 
Formula for Spiral Columns, Sewers, 
Concrete Houses, New Fields for Re- 
search, Slag Aggregate, Standards for 
Concrete Products, The Engineering 
“ederation, and The Shrinkage of 
Mortars. 

Although the Institute was obliged to 
drop from its roster about 25 members 
who neglected to indicate their willing- 
ness to pay the annual dues, the mem- 
bership is increasing rapidly, applicants 
including engineers from all over the 
world. 

Robert W. Lesley, who for years has 
been treasurer of the Institute, has ex- 
pressed his desire to be relieved of the 
work and responsibility of that office. 
Accordingly, the work of the two of- 
fices of treasurer and secretary is to be 
consolidated in one man. 

The nominating committee of the In- 
stitute which met in New York on Oc- 
tober 26 has handed in the following 
list of nominees: For president, H, C. 
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Turner, New York; for vice-president, 
W. P. Anderson, Cincinnati, Ohio, and 
W. M. Kinney, Chicago, Ill.; for treas- 
urer, Harvey Whipple, Detroit, Mich. ; 
for director, third district, Ernest Ash- 
ton, Allentown, Pa., and F. R. McMil- 
lan, New York; for director, fourth 
district, J. C. Pearson, Washington, 
and L. R. Ferguson, Philadelphia, Pa. ; 
and director, fifth district, A. R. Lord, 
Chicago, Ill., and D, A. Abrams, Chi- 
cago, Ill. 





PERSONALS 








Lamb, John J., has been appointed 
safety engineer at the headquarters of- 
fice of the National Safety Council, 
succeeding R. H. Guerrant, who has 
left the staff to take up sales engineer- 
ing work with the Industrial Appliance 
Co. of Chicago. 

Gillespie, J. T., has resigned as engi- 
neer in charge of equipment, Milwau- 
kee Highway Commission, to accept a 
position as assistant to the president of 
the Marquette Cement Manufacturing 
Co., Chicago. 

Stephens, U., formerly resident 
bridge engineer, Runnels County, 
Texas, has been appointed county en- 
gineer of the same county. 

Wilson, Henry H., Hughsville, Pa., 
for the past eight years connected with 
Winston & Co., of New York City and 
Richmond, Va., has been elected presi- 
dent of the Associated Pennsylvania 
Highway Contractors. 

Arnold, E. M., formerly county en- 
gineer, Boone County, Ky., has ac- 
cepted a position as assistant division 
engineer in the Second District, State 
Highway Department of Georgia. 


Fellows, F. L., has been appointed 
consulting engineer to the Saskatche- 
wan Water Commission, 

Foreman, A. E., formerly chief en- 
gineer, Department of Public Works, 
Victoria, B. C., has resigned to enter 
private practice. 

Green, A. M., has been appointed 
county engineer of Modoc county, Cali- 
fornia. 

Hess, Otto S., has been appointed 
managing engineer, Kent County Road 
Commission. 

Hogan, Joseph V., is in charge of 
the concrete work for the naval dry 
dock at the League Island navy yard, 
Philadelphia, which is to be the larg- 
est dry dock in the United States. 


Kaufman & Levine, consulting engi- 
neers, have moved their offices to 56 
Pine street, suite 1600-02, New York 
City. 

Lake, Forest, Sanford, Fla., has been 
appointed member of the State Road 
Department of Florida. 

Lautz, George, formerly chief engi- 
neer of the U. S. Forest Service, Dis- 
trict 1, has been appointed assistant to 
T. W. Norcross, chief engineer in the 
Washington service. 

Lewis, Major George A., has been 
appointed chief engineer and superin- 
tendent of the Auburn Water Board. 

Osgood, Manley, formerly city engi- 
neer of Ann Arbor, Mich., has accepted 
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a position as manager of the Ann Ar- 
bor Asphalt Co, 

Paddock, Eugene H., formerly assist- 
ant sanitary engineer in the U. S. Pub- 
lic Health Service, has been appointed 
resident engineer with the Tayford 
Company, Inc., Lee, Mass., on a hydro- 
electric development project. 

Paxton, W., has been appointed con- 
sulting engineer for the city of Akron 
in connection with the handling of city 
garbage and street cleaning, 

Seelye, Elwyn E., and Fraser, Edwin 
A., consulting engineers, have opened 
offices at 101 Park avenue, New York 
City. A. L. Stevenson will have charge 
of the designing department, 

Sherman, J. R., has been appointed 
for the Kittitas Reclamation District 
in Washington. 

Stockbridge, David F., has been ap- 
pointed chief engineer of the Briggs 
Company, Lansing, Mich. 

Taylor, Percy B.. consulting struc- 
tural engineer, died October 21, in 
Newark, N, J. 

Volz, Charles A., has been appointed 
chief of the Division of Light, Heat 
and Power of the New York State 
Public Service Commission, Second 
District, Albany, N. Y. 

Warriner, Thomas R., consulting en- 
gineer with offices at 324 Downs build- 
ing, Cedar Rapids, Ia., is specializing in 
the design, inspection and superinten- 
dence of bridges, concrete construc- 
tion, paving, sewers and water works. 

Adee, E, O., formerly assistant en- 
gineer on road work in Hamilton coun- 
ty, Kan., has recently been appointed 
resident engineer of Federal Aid Proj- 
ect No. 49 in Ottawa county, Kan. 

Dick, Howard L., acting city engi- 
neer, has been appointed city engineer 
of Kingston, Ont., Canada, 

_Weeks, Lt.-Col. W. C., Corps of En- 
gineers, U. S. A., has recently been 
assigned to duty as assistant to the dis- 
trict engineer at the Wilson Dam, Flor- 
ence, Ala. 

Taylor, Ernest A., recently district 
engineer for Fayette county, W.° Va., 
is now with the Missouri State High- 
way Department as project engineer of 
Division No, 1, St. Joseph, Mo. 

Holbrook, Frank, has recently been 
appointed superintendent of highways 
for Webster, Mass. 

Baldwin, Ward, consulting engineer 
for the Cincinnati Rapid Transit Com- 
mission and professor of civil engi- 
neering at the University of Cincinnati, 
died on November 15. 

Clarke, Thomas W., engineer for the 
Standard Oil Co. of New Jersey, died 
in Tampico, Mexico, on October 28. 
From 1902 until his death, with the 
exception of a few short periods of 
time, he was connected with the Stan- 
dard Oil Co., his last assignment being 
in Tampico, Mexico. While there he 
promoted many projects to benefit not 
only the oil companies, but the whole 
community, Among these were the 
dredging of the Chijol canal; increasing 
the Tampico water supply; improve- 
ments to the Tampico and Tuxpam 
harbors; and the cleaning up of Tam- 
pico and Tuxpam to prevent an epi- 
demic of yellow fever. 




















JANUARY 1, 1921 


PUBLIC WORKS 


New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 








HIGH EFFICIENCY PUMPING 
MACHINERY 


The new catalog H-40 of the Blake 
Pump and Condensor Company is de- 
voted to the description and illustra- 
tion of high-grade steam pumping ap- 
paratus of which the predominating 
feature is the application of the Blake 
Fitchburg high efficiency four-bearing 
type power end to such types of fluid 
ends as have been developed for spe- 
cial services. The power end has two 
one-piece frames, each containing two 
main crank-shaft bearing jaws cast in- 
tegral, and are rigidly connected so as 
to form essentially a single piece. The 
alignment of all the main bearings is 
insured by adjustment wedges that 
merely produce increased friction so 
that excessive strains may occur with- 
out affecting the alignment. 

The permanent alignment, the close- 
ness of the rotating element to the 
foundation, the reduction of friction, 
and the exclusive use of single-reduc- 
tion herring-bone gears, secure unusual 
efficiency of operation, The pumps are 
designed to be driven by any motor 
power that is most modern, least expen- 
sive in initial cost, and simple in oper- 
ation, such as electric motor, oil en- 
gine, belt, etc, 

The DCS is a duplex outside center- 
packed plunger pump of the dome type, 
designed primarily for waterworks and 
for other duty, for handling moderate 
or large volumes of water up to pres- 
sures of 250 pounds per square inch. 
It has large and unobstructed water 






















passages without sharp angles and with 
valves sufficient in size and number to 
reduce the velocity to the medium. 
There are four separate cylinders 
mounted tandem on suction boxes front 
and rear, providing for a constant 
even water surge. The suction and dis- 
charge valve decks are removable, as 
are the plunger stuffing boxes and the 
plunger heads. For general service the 
valves are of rubber with valve seats, 
guards, springs and stems of bronze. 
The similar pump, type DCI, is de- 
signed for waterworks and general 
service where the pressure does not 
exceed 250 pounds. 

Type PC is notable for its flexibility, 


water is handled and the pot type is 
preferred, The fluid end has four sep- 
arate cylinders, two on each side 
mounted tandem, A very special fea- 
ture is a combination of removable 
plunger stuffing boxes and master top 
flanges on cylinders and manifolds, 
thus enabling stuffing boxes and plung- 
ers to be changed after installation if 
conditions require it. 

Type PE is similar to type PC and 
is intended for moderate or large quan- 
tities of water up to pressure of 1,500 
pounds per square inch. Sev:-ral other 
types for high pressure du‘y and for 
special service are described and de- 
tails are shown of by-pass, operating, 





DUPLEX OUTSIDE CENTER PACKED PLUNGER PUMP IN- 
TEGRAL TYPE 


discharge, suction, general service and 


is built in a large number of sizes, and 
for pressures up to 1,500 pounds per 
square inch, is adapted to miscellaneous 
purposes where a large quantity of 


SECTIONAL VIEW, DOME TYPE D. C. S. FOR WATERWORKS. 
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high-pressure valves, and of the im- 
portant construction features, and 
cross-sections of the principal types 
mentioned. 


WORCESTER ‘FIRE SIGNALS 

Worcester fire signals manufactured 
by the Union Water Meter Company 
are designed to be blown by steam and 
produce a tone of great volume that 
is so far- reaching and distinctive that 
it is not subject to confusion with 
ordinary whistles. The signal has two 
large bells giving depth and volume of 
tone to carry the sound for many miles 
and a small upper bell giving it pene- 
tration, so that it can be operated by 
mechanical blowing devices and can 
be adjusted to give different volume 
and tone by turning the bells through 
short angular distances. 





. 
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CASE ROAD BUILDING EQUIP- 
MENT 

Apparatus for highway construction 
that is manufactured by the J. I. 
Case Threshing Machine Company in- 
cludes among the lighter units, graders, 
drags, scrapers and plows. 

Graders are built in four standard 
sizes having various special features, 
including extension hitch and steering 
devices, extensible and pivotal axles, 
full circle blade support, ball and socket 
joint, and convenient operation by large 
handwheel and foot pedals for regu- 
lating the depth of cuts. 

The extension axle feature makes it 
possible to set one or both of the rear 
wheels beyond the bo.ly ef the grader 
so as to travel outside the pile of 
dirt moved by the mouldboard while 
the other wheel travels in the bottom 
of the ditch, 





The extension hitch and steering de- 
vice enables the tractor to be operated 
on the crown of the road while the 
grader follows in the ditch. One trac- 
tor can haul two graders in parallel, 
or in tandem; the smallest size grader 
being hauled by two, three or four 
horses while the larger sizes require a 
tractor. 

The standard gauge road drags are 
built in three sizes with 8-foot and 10- 
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foot blades, 7 inches wide, that are 
hinged to a malleable iron knee at the 
center, and are reversible, giving double 
edge wear. The blades are adjustable 
so that the drags will draw at any angle 
and the material can be dumped at any 
time by the hand lever. The Winner 
drag is lighter and smaller and is made 
in only one size, 8x33 inches, and 
weighs 250 pounds, 

The wheel scrapers are made in three 
sizes with capacities of 9, 14% and 17 
cubic feet, adapted respectively for 
light, heavy and extra heavy work and 
for short hauls and long hauls. The 
tongue scraper is recommended for lev- 
eling roads, cutting, cleaning and filling 
ditches and for irrigation work, and is 
made in one size, 48 inches wide. 

Case road rooters for tearing up 
hardpan, cement, concrete or macadam 





GRADER WITH EXTENSION AXLES, HITCH AND STEERING DEVICE 


or gravel roads have reversible tool- 
steel points and require from two to 
twelve horses or a traction engine to 
draw them, 

The Sidney grading plows are made 
in three sizes, to be drawn by from two 
to eight horses and are adapted to the 
first cut in highway and railway grad- 
ing and for tearing into old road beds 
and stony ground. 





ASPHALT PAVEMENT 

REPAIRS 

The Asphalt Sales Department of 
the Texas Company has just issued a 
booklet on how to save worn brick 
pavements with Texaco asphalt. It 
states in a plain, concise, non-technical 
manner the exact method of procedure 
in using Texaco asphalt to surface 
worn brick pavements. Aside from 
giving the steps in construction in 
words, there are also diagrams which 
illustrate the work thoroughly and are 
supplemented by photographs, graphi- 
cally illustrating the exact steps in this 
construction. Copies of this booklet 
may be obtained by a request directed 
to Pustic Works or to the Texas 
Company, Asphalt Sales Department. 


TEXACO 





Worn brick pavement before repairs. 
After filling depressions. ¥ 
Covered with asphaltic concrete binder. 


Finished repairs with sheet asphalt surface. 








. INDUSTRIAL NOTES 





HENDRICKS’ COMMERCIAL 
REGISTER 

Hendricks’ commercial register of 
the United States for buyers and sell- 
ers is a reliable Annual Register con- 
taining full lists of producers, manu- 
facturers, wholesale dealers, principal 
jobbers and consumers, listing all pr «d- 
ucts from the raw material to the fin- 
ished article, together with the con- 
cerns handling these products from the 
producer to the consumer. 

A complete list of architects is a!so 
given, together with a carefully selected 
list of contractors and of all mate- 
rials, specialties, apparatus, etc., used 
in the building and construction iudus- 
tries. A special feature is a full list of 
machine shops and foundries through- 
out the various states. 


The Register is so arranged that in- 
formation can be quickly obtained by 
either a buyer or a seller. 


The lists for buyers and purchasing 
agents are grouped under headings rep- 
resented in the index by about 43,000 
classifications and specialize minutely 
in the different products. 
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The lists for sellers include archi- 
tects, automobile builders, brick manu- 
facturers, canners, contractors, machin- 
ery manufacturers, steam fitters’ sup- 
plies and many other lists of great im- 
portance to sellers. Many lists are ar- 
ranged by states so the seller can read- 
ily select the part of the country he 
desires to cover. 


NEW BLAW-KNOX OFFICE 

Blaw-Knox Company, of Blawnox 
(Pittsburgh), Pa., has established a 
new sales district in the South, with 
headquarters in Birmingham, Ala., in 
charge of Prescott V. Kelly, formerly 
connected with the executive sales de- 
partment at Pittsburgh. Mr. Kelly 
will be pleased to answer inquiries con- 
cerning any of the various products 
of the company. The Birmingham of- 
fice is located at 408 American Trust 
building. In addition, the Blaw-Knox 
Company has district offices in New 
York, Chicago, Detroit, Boston, Balti- 
more, San Francisco and Sheffield, 
England, for the distribution of Blaw 
clam-shell buckets, Blaw steel forms 
for concrete construction, Knox water- 
cooled equipment for high temperature 
furnaces, Prudential sectional steel 
buildings, Quixet garages, transmission 
towers, fabricated steel products and 
pressed, riveted and welded steel work 
of every description. 





CHARLES F. AMES & COMPANY 

Charles F. Ames & Company, engi- 
neers for power plant equipment, 90 
West street, New York, announce their 
preparation to assist in the solution of 
any problem pertaining to the selection 
and installation of power plant equip- 
ment, pumping machinery and oil mill 
equipment, representing the product of 
the Harrisburg Foundry & Machine 
Works, automatic steam engines; S. 
Morton Fiske, hydraulic equipment; 
Buckeye Iron & Brass Works, oil mill 
and refining machinery; Blake Pump & 
Condensor Company, Midwest Engine 
Company, turbine centrifugal and deep- 
well pump; Anderson Foundry & Ma- 
chine Company, oil engines; John H. 
McGowan Company, steam pumping 
machinery; The Roger-Higgins Com- 
pany, oil burning equipment; and the 
Platz Iron Works, repair parts. 


The American Wood Pipe Company 
has opened offices at 140 Dearborn 
street, Chicago, and at 30 Church 
street, New York, 


J. C. Kopf, formerly manager of the 
engineering department of the Duff 
Manufacturing Co., has been appointed 
research engineer and placed in charge 
of a newly established research de- 
partment. F. W. Schwerin has been 
promoted to manager of engineering. 


Colorado is interested in several pro- 
posed diversions of water from the 
western to the eastern slope through 
tunnels, of which one or more of the 
three proposed state and railroad tun- 
nels may be modified to serve as car- 
riers, 
































